SYNOPSIS This study investigates the basis of individual variation in exposure to stressful life events (SLEs). A population based sample of 547 MZ and 390 DZ female-female twin pairs, aged between 17 and 55 years, were surveyed by two structured interviews, separated by at least 1 year, that enquired about SLEs experienced during the preceding 12 months. Data were analysed with a model that resolves occasion specific (' random') versus enduring (' stable') influences on SLEs. The latter is partitioned into that due to genetic, familial environmental and unique environmental factors. We demonstrate that both random factors and stable individual differences underlie variation in self-reported exposure to SLEs. For most network events this stable variance makes a relatively small contribution to the total variance in SLEs exposure and is almost entirely due to genetic or familial environmental effects. Stable individual differences are more important determinants of personal SLEs, and these reflect both familial factors as well as previous experiences unshared by relatives.
INTRODUCTION
A positive association between the occurrence of stress, albeit variably defined, and the subsequent onset, relapse or exacerbation of a variety of illnesses has been demonstrated in numerous studies. It is also a popular notion in the wider community that stress plays a part in the timing of illness. It is, therefore, not surprising that considerable attention has been devoted to the significance of life events stress for a wide range of disorders (Brown & Harris, 1989) . In general, risk of illness has been reported to increase with an increasing level of exposure to stressful life events (SLEs), and, in some instances, a differential impact for different classes of events has been demonstrated.
There is a growing appreciation of the likely complexity of this association. Of particular interest here is that the liabilities to different classes of SLEs are themselves complex. Several lines of evidence converge to suggest that individuals have stable differences in event proneness which reflect more than simply random bad luck. The frequency with which individuals experience SLEs has been shown to be moderately stable over time; whereas some individuals tend consistently to experience many events, others do not (Eaton, 1978; Andrews, 1981; Breslau et al. 1995) . A non-random association between features that vary systematically among individuals, such as education, personality, social class, self-esteem and social support, and the likelihood of event exposure has also been noted (e.g. Fergusson & Horwood, 1987; Poulton & Andrews, 1992; Breslau et al. 1995) . Furthermore, the non-random risk for certain classes of events is well documented, including that for automobile accidents (Tillman & Hobbs, 1949; Tsuang et al. 1985) , industrial injuries (McFarland, 1957) and criminal victimization (Gottfredson, 1981) .
Despite these data, it is often assumed that SLEs are exclusively determined by random factors unshared by relatives. Only a few investigators, however, have attempted to address this issue empirically by utilizing a genetically informative paradigm to clarify the sources of individual variation in SLEs Moster, 1991; McGue & Lykken, 1992; Kendler et al. 1993a; Lyons et al. 1993) .
All have demonstrated that familial factors influence variation in event proneness. For some classes of events similarity between relatives has been shown to be a result of both genetic variation and environmental influences unique to individuals, while, for others, both unique and shared, or familial, environmental effects are important. Such complex sources of variation highlight the difficulty of determining a priori what are true 'environmental' indices (Plomin & Bergeman, 1991; Plomin, 1994) . Although exposure to different types of SLEs has been associated with an increased risk of subsequent illness, only some people become ill following exposure. What factors account for this variation in outcome has been a longstanding focus of life event research. The social context within which an event occurs, the personal significance an individual places on an event and an event's contextual threat (Tennant et al. 1979) , have all been shown to influence, or modify, an individual's response to SLEs (Brown & Harris, 1978 ). Before we can fully appreciate how these, and other, factors affect illness outcomes however we must first characterize what determines non-random patterns of event exposure.
Previous investigations into the causes of individual variation in SLEs exposure have methodological limitations Moster, 1991; Kendler et al. 1993a; Lyons et al. 1993) , or are informative only for specific classes of events (McGue & Lykken, 1992; Lyons et al. 1993) . First, all of these studies used self-report questionnaires to survey events. It has been argued that such methods yield the least reliable data (Paykel, 1987) as they usually cannot accurately date event occurrence and therefore cannot readily anchor the respondent to the time frame of the survey. Secondly, the previous twin surveys have all been cross-sectional and have employed variable time frames for event reporting. In the Swedish data ), for example, events were surveyed over the life time of the twins and reliability of data requiring distant recall may be problematical.
Analyses of longitudinal twin data collected via personal interview with a large, populationbased sample allow us largely to overcome such methodological problems. First, by surveying the sample population twice for brief non-overlapping time periods we increase the total number of reported events and the accuracy of recall. Secondly, in the cross-sectional genetic models that have previously been applied to SLEs data what is termed random or unique environment may subsume measurement error as well as environmental influences unshared by relatives. The latter may include experiences that are occasion specific (random) and/or enduring (stable) in their effects. An example of the latter might be the trauma of a difficult romantic break-up during late adolescence that is experienced by only one member of a twin pair and that may render that individual prone to further difficulties in subsequent intimate relationships. While measurement error and both random and stable unique environmental effects were completely confounded in prior analyses, the application to two or more waves of twin data of a recently developed model (Kendler et al. 19936) permits their partial resolution. This model can subdivide variance in SLEs into that which is random and that which is stable over the two occasions of measurement. This stable variance, can, in turn, be partitioned into that proportion due to genetic, familial environmental and unique environmental factors. Finally, unlike prior questionnaire studies of SLEs, we dated events and so, where appropriate, could exclude time periods reported on by only one member of a twin pair. Analysis of two waves of interview data will, therefore, allow us to quantify both random and stable influences on individual variation in SLEs exposure. Such an approach is timely given the methodological difficulties raised here, and elsewhere (Paykel 1987) , regarding the assessment of SLEs.
METHOD Sample
The data analysed were collected via survey of adult Caucasian twins who are members of the Virginian Twin Registry. This is a population-based registry formed via a systematic review of birth records in the Commonwealth of Virginia from 1915 onward. Self-report questionnaire data was obtained at Wave 1 and was used in previously published cross sectional analyses of SLEs (Kendler et al. 1993a) . Additional interview data has been obtained in subsequent waves of contact, two of which form the basis of the analyses reported here. For a more detailed description of the registry data from Wave 2 (face-to-face personal interview) and Wave 3 (follow-up telephone interview) the reader is referred to Kendler et al. (1992, 19936) , respectively. In the analyses reported here, the sample comprise the 547 M Z and 390 D Z female-female pairs who completed both personal interviews. These twins ages range between 17 and 55 years (.? = 30-1; S.D. + 7-5).
Measures
In the present study we adopt Paykel's (1987) definition and define a SLE as a discrete change in the respondent's social or personal environment. SLEs were assessed by a series of interview items that inquired about the occurrence of a series of relatively common events (c.f. Brugha et al. 1985) during the current month and the 12 months prior to interview. Note was made of the month in which each event occurred. Event classes probed by more than one item were combined in an additive fashion to form ordinal scales. At time 1 (Wave 2), the face to face interview, past year life events were surveyed by a total of 65 items, and, at time 2 (Wave 3) 31 items were used to survey the same events. The only exception is the 'network crisis' class of events (explained below), which were only surveyed at time 1. At time 2, given the shorter interview administered over the telephone, fewer probes were sometimes used to survey the same classes of events. This reflects to some extent the simpler interview and probe structure used. Wherever possible, identically worded probes were used. Details of the number of probes used at each time, is given for each class of events in Tables 1 and 2 . The SLEs surveyed have previously been broadly subdivided into network and personal events (Kendler et al. 1993a) , which are described below. As this subdivision allowed a conceptually simple reduction of the data, it shall be retained here.
Network events are those events that occurred to individuals in the respondent's social network, and, therefore, impact on the respondent only indirectly. Networks comprised the respondent's spouse, child, parent, sibling (excluding cotwin), other relative and unrelated other. The network events surveyed were: (1) death; (2) illness/injury; and (3) crisis. Due to the potentially heterogenous nature of social networks, data were pooled for: (/) first-degree relatives not shared by co-twins (spouse, child); (//) obligatorily shared first-degree relatives (parent, sibling); (Hi) other relatives, who may be shared by twins, and could include in-laws a n d / o r various degrees of extended family; and (iv) other unrelated people in the respondents network, who may also be shared by twins. Network items assess discrete events for which a shared time-frame of reporting is a prerequisite for possible concordance in endorsement. Only events that occurred over a temporally overlapping time frame of reporting were therefore counted. In pairs interviewed during the same month and year the overlap in time frame is maximized (13 months) and comprises the 12 months preceding the interview, and the month of interview. If the twins were interviewed 2 months apart the overlapping time frame is 11 months, and so on. Twins assessed more than 12 months apart are excluded. Some readers may query why we analysed data for network events that twins must share (i.e. death of a parent or a sibling). Note, however, that we are analysing twin concordance for the reporting of these events, not the occurrence of the events themselves.
Personal events are those events directly experienced by the respondent. All classes of personal events were assessed at both time points. The previous data subdivisions, based on item content and factor analyses (Kendler et al. 1993a) , were retained. These were: (4) interpersonal difficulties; (5) financial difficulties; (6) serious illness/injury, or an acute exacerbation of a pre-existing medical condition; (7) relationship ending (examined as a composite variable, due to the relatively brief time-frame surveyed, and incorporating divorce, separation, a broken engagement or the ending of another non-marital romantic relationship); (8) confidant loss due to separation; (9) marital difficulties (other than divorce or separation); (10) work difficulties (being fired/laid off); (11) being burgled or robbed; (12) having legal problems (i.e. being arrested) and; (13) being assaulted or mugged. The individual items that comprise these subscales are available on request. Summary indices were computed for both personal and network events. The events endorsed in each class of personal and network events were added to form an ordinal personal and network event summary.
Although every effort was made to interview both members of a twin pair at the same time, in practice this is not always possible. At time 1 MZ and DZ twins were assessed, on average, 73 (S.D. + 86-8) and 83 (S.D. + 95-3) days apart respectively. At time 2 MZ and DZ twins were assessed, on average, 81 (S.D. + 8 H ) and 96 (S.D. ± 92-4) days apart, respectively. These intrapair differences in interview date by zygosity are significant, although they are small in magnitude relative to the time frame of the survey. For time 1, F = 1 -20, df = (439, 589) P> F= 004, and for time 2, F = 1-36, df = (389, 546) P>F = 0-005).
Statistical analyses
A general outline of the statistical models used is given below; a more detailed discussion may be found elsewhere (Loehlin, 1987; Neale & Cardon, 1992; Kendler et al. 19936) . The first set of models fit to these data were crosssectional threshold models. These models partition the observed variation in each SLE class, summarized in 2-way contingency tables, into four possible classes (Neale, 1994) . These are: (1) additive genetic (A), which contributes twice as much to the correlation in MZ as DZ twins; (2) common or family environment (C), which reflects the effect of shared environmental influences on twin similarity and which contributes equally to the correlation between MZ and DZ twins; (3) dominance genetic (D), the nonadditive interaction of alleles at the same locus, which contributes four times more to resemblance in MZ than DZ twins; and (4) unique or individual-specific environment (E), those experiences unshared by both MZ and DZ twins, which contribute to differences between them.
Four models were fit to these cross sectional data (see Neale & Cardon, 1992 for additional detail). The ACE model specifies that twin similarity is due to both additive genetic and common environmental influences. The AE model ascribes all familial resemblance to the effects of additive genes. The CE model assigns similarity between twins to common environmental influences. The ADE model describes twin similarity in terms of both additive and dominance genetic effects. In all of these models E reflects variance in exposure to SLEs that is caused by experiences and factors (including measurement error) that are unshared by relatives.
The ability of alternative models to predict the observed data is evaluated to determine which model best fits the data. Model fit is formally assessed according to Akaike's Information Criterion (AIC), x 2 -2df (Akaike, 1987) , which reflects both the fit and parsimony of the model (Williams & Holahan, 1994) . The model with the lowest AIC is considered here to fit best.
The second set of analyses model the two wave SLEs data. Instead of analysing the raw contingency table data as outlined previously for our cross-sectional data analyses, we fit these models to the observed correlation matrix using the method of asymptotic weighted least squares (Browne, 1984; Neale, 1994) . These models enable us to separate the contribution of random or occasion specific effects on variation in SLEs exposure from that which endures across occasions of measurement (Loehlin, 1987; Kendler et al. 19936) . We shall refer to these two sources of variance as 'random' and 'stable' in the discussion that follows. These models partition the sources of stable variance in SLEs exposure into the four possible classes previously outlined, A, C/D and E. This stable variance is conceptualized as the latent liability to the trait in question -in this case liability to SLEs exposure. The remaining (random) variance reflects, at least in part, measurement error. It may also reflect true occasion-specific effects (i.e. in data such as that analysed here the random 'bad luck' associated with exposure to SLEs). By partitioning random effects separately from temporally stable E, these models can estimate the potentially enduring influence of experiences unshared by relatives on liability to SLEs. Fig. 1 at time 2 at time I for Twin 1/ AforTwin 1/ \forTwin 2k \forTwin 2 Fie;. I. A generalized representation of the model applied to each class of two wave stressful life events data. Key to the diagrammatic paths represented above: a, additive genetic variation; c, shared environmental variation; e, unique environmental variation; A,, latent liability at time 1; A 2 , latent liability at time 2; K V time specific variance at time 1; K,, time specific variance at time 2: ;/,. correlated time specific variance at time I; // 2 , correlated time specific variance at time 2. circles and ellipses. The model assumes a latent liability underlying event exposure; the parameters A, and A 2 represent the degree to which the time 1 and 2 assessments index this liability to SLEs exposure. The paths a, c and e, when squared, represent the variance in liability to SLEs exposure accounted for by A, C and E respectively. The paths K, and AC 2 , when squared, represent the influence of random effects on SLEs exposure, including measurement error. Random variance may be correlated in twin pairs and may be estimated by adding two additional paths, ?/, and »/ 2 . The model is constrained such that on each occasion of measurement the total variance sums to unity, i.e. A 2 + K 8 = 1. All univariate and multivariate statistical tests were run using the statistical package SAS (SAS Institute Inc., 1989) . The statistical models were run using the statistical modelling package Mx (Neale, 1994) .
RESULTS

Descriptive statistics
The percentage of twins reporting network and personal SLEs at time 1 and 2 is given in Tables  1 and 2 . Note the network event frequencies are corrected for overlap in reporting period within pairs as these are the data modelled here. The reported frequency of the following event classes varied across time: financial, marital and interpersonal difficulties and personal illness/injury. All of these, except interpersonal difficulties, were probed by fewer (and sometimes slightly different) questions at time 2.
The correlations for MZ and DZ pairs for each class of SLEs at time 1 and 2 are given in Table 3 . Note that these are the correlations used in the two time models where N for MZ and DZ pairs is 547 and 390 respectively. Simple correlations across the two measurement occasions are given in Table 4 . Although these latter correlations are not used in the analyses reported here, they are included to provide the reader with an overview of the temporal stability of the SLEs surveyed. Equal environments assumption and other possible influences on within pair similarity Possible violation of the equal environments assumption (EEA) was formally evaluated. In regression analyses, self-reported childhood similarity of treatment was a significant predictor of three life event intra-pair difference scores. This does not exceed chance expectations (Feild & Armenakis, 1974) and suggests no violation of the EEA in the models fit to these data.
As frequency of adult contact in these twins pairs could conceivably influence the likelihood of exposure to SLEs, we examined the influence of frequency of reported contact on intra-pair similarity of event reporting. Frequency of contact predicted seven of 42 SLEs class intrapair difference scores -other marital problems at time 1; interpersonal difficulties at time 2; work difficulties at time 2; being mugged or assaulted at time 1; death of a relative (other than spouse, child, parent or sibling) at time 1; crisis in spouse/child at time 1; and crisis in an unrelated member of the twin's social network at time 1. This exceeds chance expectations (Feild & Armenakis, 1974) .
Frequency of adult contact was never a significant predictor of intra-pair differences at both time 1 and 2 for any event. These effects, therefore, may contribute to random or occasion specific variation in SLEs exposure. We formally addressed this possibility by incorporating the twin's frequency of contact as a form of specified (adult) common environment into the relevant cross-sectional models. These models did not provide a better fit to the data than those estimating C in the usual way (results available on request). Frequency of contact between members of a twin pair was, therefore, not included in the models subsequently fit to these data.
Models of cross-sectional data
The best fitting cross-sectional models for the network and personal SLEs are summarized in Tables 5 and 6 respectively. All events showed some familial resemblance (i.e. the influence of A and/or C); none was solely the result of experiences or factors unshared by members of a twin pair (E). The magnitude and source of the familial influences on SLEs exposure, however, varied for different events (see estimates of a and/or c* summarized in Tables 5 and 6 ). For no event did the best fitting model incorporate genetic dominance. As very large sample sizes may be required to detect dominance (Martin et al. 1978; Neale et al. 1994) , the ADE models fit to these data will not be discussed further. Although we will concentrate primarily on the results obtained with the models fit to our two wave data, we briefly summarize the results of the cross-sectional models fit to the time 1 and 2 data below.
Personal event summary
The pattern of twin similarity in reporting was best represented by an AE model for three categories of personal events: financial difficulties, personal illness/injury and being mugged/assaulted. For three other event classes a CE model provided the best fit: relationship ending, marital difficulties and work difficulties. Different models at time 1 and 2 provided a best fit to the data for interpersonal difficulties, confidant loss and legal problems. Twin similarity on the summary index, a composite of all the above events, reflects the influence of additive genetic influences; an AE model best fit these data.
Network event summary
For the network events death of, or crisis in, a parent or sibling and death of, or illness/injury, 4-9 5-9 3-6 14-2 10-4 3-2 4-2 10-9 1-4 31 4-6 13- or crisis in, an unrelated member of the twin's social network a CE model provided the best fit to the data. The AE model best fit the data for crisis in a relative other than spouse/child/ parent/sibling data, and different models provided a best fit to the data for the other network events. Twin similarity on the summary index reflects the influence of both additive genetic and familial environmental factors; an ACE model best fit these data. 
Models of two wave data
The best fitting model for each class of two wave SLEs is given in Table 7 . These data are represented graphically in Fig. 2 to afford the reader an overview of the relative influence of occasion specific versus additive genetic, common environmental and (temporally stable) unique environmental variance on SLEs exposure. Note two general findings. The proportion of variance in liability that is random, or time-specific, is higher for network than for personal events. Secondly, stable variance in both network and personal SLEs reflects the influence of familial factors -either A or C, or both. Experiences unshared by relatives that have an enduring effect on liability influence personal events much more than they do network events. Before outlining the results obtained for each class of SLEs we will briefly discuss the summary statistics presented in Tables 5-7 , and one set of results in particular, to facilitate understanding of these summary data for those readers who may be unfamiliar with model fitting.
Recall that the entries for A 2 and K-~ in Table  7 respectively estimate the stable and random components of variation in reported SLEs exposure, i.e. those effects that have an enduring versus occasion-specific influence. Where the estimate of K % is larger than the estimate of A 2 , random factors account for the majority of total variation in SLEs exposure. As the estimates of A 2 and /r, when summed, represent the total variance, a comparison of the relative magnitude of these two estimates will provide an overview of the stability of influences underlying variation in exposure to each class of SLEs (i.e. in Table  7 A 2 v. K'I for time 1, and A 2 , v. K\ for time 2; also see Fig. 2 for a graphical representation) .
The stable variance, or liability (A), is further partitioned into that due to A/C and E. It is important to note that the estimates given for A/C and E in Table 7 represent the subdivision of this stable variance or liability, not the proportion of total variance accounted for by A/C and E (cf . Tables 5 and 6 , and refer to Fig.  2) . In cross-sectional analyses A/C and E, when summed, represent the total variance in event exposure.
Consider, for example, the model that best fits the data for being fired/laid off. This model ascribes twin similarity in event reporting to shared environmental effects (a CE model). Specifically, the entry in Table 7 specifies c 2 = 0-44 and e 2 = 0-56, and /c, = 0-58 and K,, = 0-42. These data indicate that 50% (i.e. 58 + 42/2) of individual variation in being fired/laid off is due https:/www.cambridge.org/core/terms. https://doi.org/10.1017/S0033291700035960 Downloaded from https:/www.cambridge.org/core. IP address: 54.191.40.80, on 09 Jul 2017 at 11:58:31, subject to the Cambridge Core terms of use, available at to occasion specific factors. These could reflect experiences unshared by relatives and/or the effect of measurement error. The remaining variance, 50% of the total, is stable or enduring across occasions of measurement. Just under half (44%) of this stable variance is due to Cexperiences or environmental factors that are shared by relatives. This represents 22% of the total variance (i.e. 0-44x0-50, or 44% of the stable variance). The remainder of the stable variance (56 %) is attributable to E -experiences unshared by relatives that have an enduring influence. E accounts for approximately 28% (i.e. 56% of the stable variance) of the total variance in being fired/laid off.
This separation of random variance from the temporally stable effects of E cannot be achieved by modelling cross-sectional data (cf. the relevant entries in Table 6 ). In cross sectional analyses of the time 1 and 2 data the CE model also provides the best fit to the fired/laid off data (Table 6 ). Estimates of E in the cross sectional models are however confounded with that due to random effects -occasion specific E and/or measurement error. The estimates of e 2 derived from cross-sectional data analysis are, therefore, large relative to that reported for the model incorporating both the time 1 and 2 data. In Table 6 , for the fired/laid off data, e 2 = 0-74 at time 1 (or 74% of the total variance) and 066 at time 2 (or 66% of the total variance); in Table  7 e '-= 0-56 (i.e. 56% of the stable variance, or 28 % of the total variance). Although space does not permit us to provide a similarly detailed account for each class of SLEs examined, the above outline should aid interpretation of the results summarized in Tables 5-7 and Fig. 2 . Note that models could not be fit to the time 1 and 2 data for death of a spouse/child, legal problems or being mugged or assaulted, as we could not invert the weight matrix required for the model fitting.
Personal event summary
For most personal events, around half of the total variance in event exposure is due to the influence of random effects (Table 7 , Fig. 2 ). For personal illness/injury and loss of a confidant, however, random effects account for closer to three quarters of the variance in event exposure. Some will have already noted that our estimates of K vary at time 1 and 2 for some events. Where fewer probes were used at time 2 than at time 1 /c 2 is larger than «-,. This suggests that at least part of this random variance reflects measurement error. For both personal illness/injury and financial difficulties, for example, estimates of K are much higher at time 2 than time 1 (78 % v. 59%, and 9 3 % v. 0%), and fewer probes were used at time 2 to survey these events (10 v. 2, and 2 v. 1, respectively).
For confidant loss, interpersonal difficulties, personal illness/injury and financial difficulties, genetic effects accounted for 30, 30, 18 and 15 % respectively of the total variance. Unique environmental variance that endures across occasions of measurement accounts for 0, 17, 14 and 39% respectively of the total variance in exposure for these same events. The remaining variance, 70, 53, 68 and 46% respectively, reflects the influence of random factors. Shared or familial environmental factors influenced twin similarity for exposure to the other personal events. For being fired/laid off, being robbed or burgled, and for relationship endings and marital difficulties 22, 22, 19 and 14% of the total variance is attributable to common environmental factors. Experiences unshared by twins, and whose effects endure over time, account for 28, 28, 30 and 4 3 % respectively of the total variance for exposure to these same events. Random effects account for the remainder of the variation: 50, 50, 51 and 4 3 % respectively. Variation on the summary index for personal events reflects the influence of random effects (55%), additive genetic effects (29%) and (temporally stable) unique environmental influences (16%).
Network event summary
As noted previously, the pattern of variation underlying event exposure is somewhat different for network versus personal events. First, random effects account for the majority of total variance in network events (55-80 %). Secondly, temporally stable unique environmental factors account for a negligible amount of variance in exposure to network events; stable variance in exposure largely reflects the influence of familial factors.
For illness in a spouse/child, parent/sibling or unrelated other, familial environment accounts for 15, 24 and 2 3 % respectively of the total variance in reporting. For illness in a spouse/child or other relative and death in an other relative or an unrelated other, additive genetic effects accounts for 21, 23, 20 and 19% respectively of the total variance. Variation on the summary index for network events reflects the influence of random effects (55%), additive genetic effects (32%) and (temporally stable) unique environmental influences (13%).
For the events, death of an other relative or an unrelated other, and illness/injury in a parent/sibling or in an other relative, occasion specific parameters for correlation of the random variance between twins (y 1 and r/ 2 ) was required to obtain an acceptable model fit. Such correlated random variance may reflect: (1) correlated errors of reporting or collusion; (2) an occasion specific correlation for some aspect of the twins social network; or (3) correlation for random events.
DISCUSSION
Analyses of longitudinal life event data surveyed by interview with a large, population based sample of adult twins confirm that variation in liability to SLEs is in part familial. For no event was variation determined solely by experiences or factors unshared by twins. Models that separately estimate the contribution of stable versus random influences on SLEs exposure demonstrate that a random effects model of adversity is incorrect. Likewise, the suggestion that measurement error may be so substantial that the 'true' environmental contribution to event liability may be negligible ) is also refuted. Both random factors and stable genetic and environmental effects influence liability to different classes of SLEs.
It is noteworthy that the basis of variation in exposure to network and personal events differs. The majority of variation in network events is occasion specific, and would seem to reflect true 'bad luck' or adversity as well as measurement error. The variance that endures across occasions of measurement is almost solely a result of either common environmental influences (such as shared social networks) or additive genetic effects. The latter may reflect the mediating influence of personal characteristics that affect the definition, recall and/or reporting of various types of adversity in others. Experiences unshared by twins do not have an enduring impact on liability to most network events.
For personal events the picture that emerges is somewhat different. Compared with network events individual variation in many personal events is less a result of random effects and more a product of familial factors and experiences unshared by twins, with the latter having both an enduring and a time-specific impact. Enduring familial influences that reflect additive genetic effects were found for interpersonal difficulties, personal illness/injury, financial difficulties and separation from a confidant. Genetic influences on personal events have also been identified in previous cross sectional surveys (Plomin el al. 1990; Moster, 1991; Kendler et al. 1993 a) . Common environmental effects were found for work difficulties, being robbed/ burgled and for marital difficulties and relationship endings.
It is important to emphasize, that despite methodological variation, there is now consistent evidence of familial influences on SLEs. Moreover, we have demonstrated that unique environmental experiences may have both enduring and time-specific effects on liability to personal life events. Such findings should be considered in future studies that seek to understand the nature of the association between such events and the likelihood of subsequent illness. These data suggest it would be inaccurate to view all SLEs as random environmental risk factors that impinge on an individual in a unidirectional and time-limited manner.
To some it may seem surprising that there are any genetic effects on SLEs. It must be emphasized that such effects do not suggest the presence of genes that code for life events per se. Heritable personal characteristics may contribute to liability by influencing an individual's selection of, reaction to, or interaction with their social and physical environment. The role of such genotype-environment covariance in mediating 'environmental' influences on individual variation, has recently received renewed attention (e.g. Rutter et al. 1993; Plomin, 1994) .
The analyses reported here cannot identify what the mediators of familial effects on SLEs are, although the literature provides some possible candidates. Any of these putative mediators may plausibly influence individuals to create more, or less, high risk, 'exposure prone', environments for themselves. Such putative mediators include (the perceived adequacy of) social support (Bergeman et al. 1990; Champion, 1990) , self-esteem (Miller et al. 1989; Beardsall & Dunn, 1992) , neuroticism (Fergusson & Horwood, 1987; Eaves et al. 1989; Poulton & Andrews, 1992) and extroversion (Breslau et al. 1995) . Other heritable personality traits such as openness to experience and agreeableness , risk taking, sensation seeking (Fulker et al. 1980) , impulsiveness, irritability, and the inhibition of assertive or aggressive behaviour (Coccaro et al. 1993) could also mediate genetic liability. Variation reflecting common environmental influences may reflect the enduring, shared influence of growing up in good, or bad, neighbourhoods, family-rearing practices, social class (Brown & Harris, 1978 Kessler, 1979; Lin et al. 1986 ), or, perhaps, more contemporary shared environmental influences such as religious participation (Mclntosh et al. 1993) .
As the focus of the present investigation has been to clarify the causes of individual variation in SLEs exposure, we have not considered the personal significance, severity, or independently rated contextual threat of these life events (Brown & Harris, 1989) . Future work that aims to make sense of how such variation in exposure to high risk environments is associated with risk of illness, however, would ideally integrate such factors.
Limitations
Despite the utility of our longitudinal genetic approach, certain limitations must be acknowledged. First, the data analysed are for female twins only. If there are sex differences in liability to SLEs, these data cannot be generalized to the wider community. The literature available to address this possibility is, however, limited, and sex differences in the reported frequency of an event does not necessarily reflect different underlying causes of variation. Kendler et al. (1993a) reported evidence of sex differences in the determinants of personal illness/injury, financial problems and marital difficulties. Such differences in liability are important to characterize as they may be associated with differential risk of psychopathology (Kessler & McRae, 1984) . Secondly, although our structured interviews of SLEs are likely to yield superior data to that collected from mailed checklists (Paykel, 1987) , they are not comparable to the much lengthier Life Event and Difficulty Schedule advocated by Brown & Harris (1989) . Such rating methods have much to commend, and provide a richness of detail and context absent in shorter assessments which large scale surveys often entail. The disadvantage of such brevity is, however, lessened here we believe given the focus of the present analyses on clarifying the basis of individual variation in exposure to SLEs. Thirdly, our coding and pooling of different events may not be optimal. Given the breadth of approaches reported in the literature, this is a methodological issue for which a consensus regarding the appropriate rating of diverse experiences has yet to be achieved. Lastly, the models we have used to analyse these data make a number of simplifying assumptions, and these results should be interpreted with these in mind (see Neale & Cardon, 1992 for a detailed outline of the assumptions underlying these methods). Despite these potential limitations, our attempt to clarify the sources of individual variation in exposure to SLEs is important for the characterization of the complex relationship between SLEs exposure and illness.
